Antiproliferative and proapoptotic effects of histone deacetylase inhibitors on gastrointestinal neuroendocrine tumor cells.
Treatment options of advanced neuroendocrine tumors (NETs) are unsatisfactory. Hence, innovative therapeutic approaches are urgently needed. Inhibition of histone deacetylases (HDACs) is a promising new approach in cancer therapy. While several HDAC inhibitors have already entered clinical trials, the effect of HDAC inhibition on NET has not been investigated. Therefore, we evaluated the antineoplastic effects of three different HDAC inhibitors, trichostatin A (TSA), sodium butyrate (NaB), and MS-275, on growth and apoptosis of the gastrointestinal NET cell lines CM and BON. We could demonstrate that HDAC inhibition dose-dependently inhibited proliferation of both cell lines with IC50 values varying from the millimolar (NaB) to the micromolar (MS-275) and the nanomolar range (TSA). Moreover, HDAC inhibition potently induced apoptosis, which was accompanied by DNA-fragmentation, an up to 12-fold caspase-3 activation and downregulated Bcl-2 expression. Furthermore, HDAC inhibition resulted in cell cycle arrest at the G1-S-transition, which was associated with the suppression of cyclin D1 expression and induction of p21 and p27 expression. For BON cells, we observed an additional block in the G2/M phase, which was aligned with a downregulation of cyclin B1. In addition, combined treatment with MS-275 and somatostatin or the synthetic somatostatin analog octreotide was evaluated. Neither somatostatin nor its stable analog octreotide augmented the antiproliferative effect of MS-275 in NET cells. To conclude, our data show that HDAC inhibition is a promising new approach in the treatment of NET disease, which should be evaluated in clinical studies.